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Fertilizer Management to Improve Cane Yield in Sugarcane Variety
KhonKaen 3 Grown under Rainfed Condition in Mahasarakham Province
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ABSTRACT: The objectives of this study were to identify the suitable fertilizer management according to fertilizer requirement
for sugarcane cv. KhonKaen 3 and site specific fertilizer management in Mahasarakarm province. The experiments
were conducted in farmers’ fields during October 2012 to September 2014 in 5 different locations at Kosumpisai district,
Kudrang district, Borabue, Na-Chuaok and Cheunchom. Results showed that fertilizer application according to soil
analysis (18-9-18 of N-P,O.-K O) gave the highest 3 year average cane yield (15.02 ton/rai) as compared to the combination
of 16-8-8 and 0-0-60 (Iiecommended rate) and farmer application rate which higher than those 9.32% and 44.42%,
respectively. Fertilizer application according to soil analysis also provided the highest 3 year average sugar yield (1.89 ton/
rai) which is higher than recommendation rate and farmer application rate 13.75% and 52.10%, respectively. In terms of
economic return, it was found that fertilizer application according to soil analysis in planted sugarcane, 1* and 2"ratoon
had highest income (14,855 baht/rai) and higher than recommendation rate and farmer application rate 10.09% and
28.55%, respectively. However, in terms of benefit cost ratio (BCR) at 3 year average, farmer application rate had highest
BCR (1.53) and higher than recommendation rate and rate according to soil analysis at 4.79% and 6.99%, respectively.

Keywords: soil analysis, farmer practice, recommendation rate, fertilizer application, benefit cost ratio
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Table 1 Farmers’ fertilizer application in sugarcane field grown in Mahasarakham Province during 2011-2013

1* Application

2" Application

Farmer Rate Rate rer
Grade (Kgrai) Grade (Kg/rai) (Kg of N, PO, KZO)
Farmer no. 1 16-16-8 50 16-16-8 50 16-16-8 N, P O_, KO
Farmer no. 2 15-15-15 50 15-15-15 50 15-15-15 N, ons' KO
Farmer no. 3 15-15-15 50 15-15-15 50 15-15-15 N, ons’ KZO
Farmer no. 4 46-0-0 50 16-16-16 50 31-8-8N,P O, KO
Farmer no. 5 16-16-16 50 16-8-8 50

16-12-12 N, P.O_, K O
2 5 2
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Table 2 Soil characteristics in the experimental sites at Kosumpisai, Cheunchom, Na-Chuaok, Kudrang, and

Borabue districts

Avai. P Exch.K
Locations pH** OM (%)
(mg/kg) (mg/kg)
Kosumpisai 5.58 0.25 30.38 45
Cheunchom 5.19 0.74 8.96 32.5
Na-Chuaok 4.53 0.44 1.94 15
Kudrang, 4.83 0.32 15.60 15
Borabue 4.66 0.38 4.56 20
Criteria for appropriate* 5.6-7.3 1.5-25 10-20 80-150

“pH Amzilae 1438 A (1:1)
NN : * NINATINNINEAT (2547)
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(Exch.K) ag/lunausiinunn (<30 ppm)
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Figure 1 Monthly rainfall in Mahasarakham Province during 2011-2013
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Figure 2 Percentage of different costs for sugarcane production in Mahasarakham Province in 2011

(11,588 baht/rai).

Note: Data are collected from participated farmers and surrounded farmers near the experimental sites. (n=20)



136

muMgLasaLauin

nswsgyiulnnudndesilgn (I 2554) nsld
IR IR R L B BN SR R DI RN
(TJeafiuanings 18-9-18) Huualiluvinliidasiinig
WiyAulaafiga SApnaguadt uazs L)
ﬁifﬂiémnﬁ'qm Tmﬁlﬁmmm@\ma‘ﬂ@ﬁ 257.32
URLNAT LaYA[IuIuAT 15,402 ansals Anw
AP NAUIUIAE LRI UANEN AN Wi 3
nsssdalaunnsnafuanniinlag liAeaa et
2.70 | mURLNAT (Table 3)

daumn 1 (U 2555) wudinisldianiniuan
unztinnglddy (Jugns 16-8-8 $auriu 0-0-60) &
walthin g 8endinasdyinlnafigaliseniu
zgwaa'ﬂ wnaduadn Sununesiels uazinuaua
ﬁi@i’a*mn‘ﬂ'zgm TneilAnTnnaiaan 2.76 wuRiums
ANgURRE 198 [uRmAs SIS uaune 2,840 ne
piald uardaIwIuan 11,045 avsials muasu Tu
mmﬁmﬂ@'ﬂﬂmﬁmuﬁﬁLLu‘Vﬁﬂmﬂ%ﬂﬁmum
AR (ﬂmmwmumim 18-9-18 N-P O -K 0
nn./ls) ‘lummumﬂﬂamm@ﬂmm AD 26. 16 ﬂ@m
siaan (Table 3)

faumnn 2 (1 2556) AunigsnyALls wu
danasladeialanAruusiinislddaniuei
Az (Janinaningm 18-9-18 N-P 0_-K 0
nn./13) llLLu'ﬁuNVlﬂWﬂ’ﬂEmﬂ’]ﬁ‘L@ﬁ‘mLﬁl‘].lI[ﬂﬂ‘VlZQG]
IHipnanuIuasials LL@vmmmmLmamnwm Tng
Induaudn 9,517 dwials wazdaunmdieds
2.76 \IURLNAT ATNATAL Iummmmﬂﬂjﬂmm
16-8-8 39u1T1 0-0-60 Iummmmaﬂmmmmm 7
189 viufms uslliumansineiunisladeniin
Azt amnAdniau (Jaminas
LNTA 18-9-18)%41‘151’?1’%1%3423«,@?{%1'@5‘3'1 7i 188
LEURLNAT (Table 3)

ANUNAKAR LWARZAMNUINU

HANRS LazANYaNU Satlgn (T 2554 ) wu
danasladeiaiaiuaruusiinislddaniuei
qmmvumu(ﬂﬂmmaumm 18-9-18 N-P 0 -K 0
nn./19) ’Lumm@mmﬁmnmm immmm@lmﬂﬂ

WAKNERT 42 arTUNLAL 2 : (2557).

ANT 16-8- 8 $9UNU0-0-60(1NTA16-8-17 N- P O K 0
nn./19) wagABinumIng Tmfﬂ,mmmmw 22 31
19.38 wax 15.61 Aumals AMNAIAL N9AILANN
wIUNL4N Nnsssdauansiuantes Tnads
Lm:rmmﬁmmmmm?ﬁmnﬁzﬂ;m Af 10.80 CCS
709a91NAe NFlATeANRINATLUETNNNT g
FAINANRLATZIRY (TeAlNaNings 18-9-18) Ay
n3ldilegns 16-8-8 $anriy 0-0-60(iN3A 16-8-17
N-P O_-K 0nn. /1) ‘Emﬂummmmm@mw 10.32,
Laz 9. 73 CCS T TinanaaTnananLdn n9ld
Jenadmuanuziinisldlaniuadinaziinu
(ﬂﬁmumammm 18:9-18N-P O-K 0 nn. /3) Tneils
m@mmmm@faw 2.30 mumaii 2A9A9NN AR N1T
ld1]egms 16-8-8 FaufiU 0-0-60 [(in7a 16-8-17
N-P_O_-K 0 nn. /) Imﬂwammmmmm 1.94
mumaii Qdﬂfl’l’]ﬁimﬂqﬂLLUULﬂHmi‘ﬂﬁ‘ﬂﬂLﬂui"ﬂH@w
26 Az 13 ANNAAU (Table 3)

HAKAR WAZANUINU Saama 1 (T 2555) WU
danasladeiaiaiuaruusiinislddaniuei
qmm”umu(ﬂﬂmm@umm 18-9-18 N-P O -K 0
nn./l5) ’Lumm@mmﬁmnmm immmﬂ@lmﬂﬂ
g9 16-8-8 $aNML0-0-60 uazdninumaNg taels
mmamg"ﬁ' 13.10, 12.83 uaz 9.37 siusials mx
ANAL MNAIUARINUIUNLIFN YNNFTHIDUANFNS
fudniden TedRinEAINsTiANMINWRADNAN
flgn Aa 14.29 CCS sasasnia msldilaaing
Aunztinglddannuatnaziag (oninas
N30 18-9-18) wazn13 ki1leigms 16-8-8 39:AL 0-0-
60 Tmﬁlﬁmmmmmﬂﬁ 14.13 uaz 13.98 CCS
lusnisfinan@ninanuin nsldtlaninIuAT
wuzthnslddaniua1dnaeiinn (Jainiinas
LN9A 18-9-18) Tmﬁiﬁmmamﬁﬁm@@ﬁ 1.85 Fipia
13 9098331 Aa N3 ld1uges 16-8-8 fanriu 0-0-60
(n3n 16-8-17 N-P,O.-K 0 nn. /19) Tl dnanan
mm’m@w 1.79 mum”l,a 443135 ld Jauuy
InsRsnsAnuTasay 28 Lay 25 AMNAIAL (Table 3)

NAKAR LAZAYNUINU BaLAS 2 (ﬂ 2556) Wil
danasladeialauAruusiinislddaniuei
Az (Janinaningm 18-9-18 N-P O_-K 0



KHON KAEN AGR. J. 42 SUPPL. 2 : (2014).

nn./19) Minanan meﬁmmmmmﬁ@ﬂmnﬁ@m
saanannAeldi]agns 16-8-8 $auri 0-0-60 LAZAD
mmﬂﬂmﬂé}’m@mammﬁ 9.66 9.01 LAY 6.24 AL
Aals AMNATAL WAZATIANNUINY AR 13.22 12.50
LaL 10.72 CCS mudnduluansTinasaminmia
wudn nsldieainuauuziiinislddaniuan
AR (ﬂﬂmummumam 18-9-18 N-P 0 -K 0
nn./13) Imﬂummmmmmw 1.28 mumii 984
asin Aa N9 ldi]agms 16-8-8 Sauri 0-0-60 (130
16-8-17 N-P O-K,0 nn. N13) Toelsinanantnang
famn 1.13 mum”l,i qen33sladanuninemInsAa
WuFaeae 48 Laz 41 ANa1AU (Table 3)

AIUAUNY WAZHARDLUNY

B Laznanasuny dasilgn (U 2554) wu
danisladeialanAruusiinislddaniuei
Wnszsipn (elAlHaNINgA 18-9-18 N-P O -K 0
nn./19) ‘meimmahmnmm AR 22,152 mmmia
90989HN Aa N9 T]egas 16-8-8 danriu 0-0-60
(113016-8-17 N-P O -K 0 nn /%) uazasinmmans
Imﬂ‘lmmimfaw 19 880 Waz 16,060 L nsals we
memLﬂu@m’]mmmiwimmmunu (BCR) W&n
aziulAdumnaneafuieadniies Ae 1.67, 1.66
LAz 1.68 ANAIAL (Table 4)

B LazkanauLny doasa 1 (I 2555) wu
danasladeiadauaruusinnislddaniuei
qma’]vumu ({Jenadingaingn 18-9-18 N-P O -K 0
nn. /) m@mﬂ@mmvmﬂm 1 slmw”l,mm”lamn
mgm A 22,152 waY 13,723 umsels Auaiay
sasaennludenilgn e nsldlugns 16-8-8 dau
1 0-0-60 uazAzwnumans Taeldaelldas 19,880
waz 16,060 U nsals douludesmne 3ainemnsls
1l 12,994 uay nsldilagna16-6-8 saurfu
0-0-60 (T3) slﬁmmié’@gﬂiﬁ 12,492 uwsials udile
Anfludnsndausnssalasesuyu (BCR) Tudas
Ugnaziiuldduanseiuiessndes Aa 1.67,
1.66 LAz 1.68 mNANAL dauludesna 1 wudnan
nERINg (T1) Adnsdauaessalisasiunu (BCR)

137

wunfige e 1.88 23asun Aansldtluges 16-6-8
$9uiU 0-0-60 (T3) warldijenAllmuALuziing
ldtlamupdasiau(aninaningg 18-9-18
N-P.0-K 0 nn./l§ ) Ain 1.52 uaz 1.43 MudIAL
(Table 4)

AIUFLYI LACHARBLLNY SaamD 2 (1] 2556)
wudnisladeninuatuuztionigldieniuen
Apvinu(aiainaningn 18-9-18) ‘;T\iﬁﬂﬂﬂzgn
ouna wazdenne 2 Wneldrelsuniian Ae
22,152 13,723 uaz 8,691umpials AMNAIAL WA
Lﬁ'ﬂﬁmLﬂuﬁmﬁzﬁqwﬂ@\msﬂﬁﬁi@ﬁunu (BCR) 11
doaatgnazwiuldduansdaiuinaaanies Ae
1.67, 1.66 waz 1.68 pua1aL douludasma 1wy
dN3BinwmIng (T1) Hdmadouaesseldsadumu
(BCR) 1nniign A 1.88 sevasnn Aensldiagms
16-8-8 39U 0-0-60 (T3) wazldileialn1nA
wuziinsldanuadineeiiau (Juiniinas
\n3M 18-9-18 N-P O -K 0 nn./19)Aa 1.52 uaz 1.43
mNasuLarlugesne 2 wudn wudinisldlugns
16-8-8 §9NU 0-0-60 (T3) Hemadruaaasieléise
Fuvu (BCR) mﬂﬁ'zgm A9 1.21 99989N1A8 N9l
Jenalnanngs 18-9-18 (T2) uaznisldiewu
INAINS (T1) AR 1.18 1Az 1.03 ANNA1AL (Table 4)

ety uasuanauuny meldieed
mmmLLuvmmi‘lmﬂﬂmumqmevumu(ﬂmmu
NANINTA 18-9-18 N-P O K 0 nn /1) ‘VN'B'B?;I‘UCZ\m
dounal Lazdenne? Wnelésiels 198 38
fian (14,855 1m/ls) nanndnnisldlluges 16-6-8
UMY 0-0-60 wazn g MijeuuuinEmIng ARy
faraz 10.09 UAZ28.5 MuAAL wiiileRaly
amandonaasselfsasiunu (BCR) wag 31 e
Uieuuuinwasnslidndausessalisasiunu
mnﬁ'zgm (BCR = 1.53) unn3nnisldtagns
16-8-8 32U 0-0-60
wuziinsldanuadinseiiau (Juiniinas
in3n 18-9-18) Anidufesay 4.79 uay 6.99
AANANAL (Table 4)

waznsldilanininan



WAKNERT 42 arTUNLAL 2 : (2557).

138

(09-0-0+ 8-8-91 JO JoZI|I8) PAXI\) uolepUBWWOI84 0} Bulpiodoe uonedldde Jeziiue4 =¢|
(81-6-81 40 Joz1|iuey punodwod) sisAjeue |10s 0} Buipiodoe uonedldde seziiue4 =z 1
soooeld siswle) 0} Buipioooe uoneoldde Jaziiued = |1

UOOJBJ PUODBS $8JBDIPUI .2 PUB UOOJel 18Iy S8jedlpul |

€8 911 L6l LOL 9971 9L GlLclL €Lyl 8c'0lL 69¢ ¢€l¢ 1'C 29e'6 L19'0L §lcel 08l  ¢6l 1G¢ uesiy
106 €8¢l 8¢6lL €Ll 6.1 ¥6'L  G¢Cl 86°¢€l €L'6 9.¢ 9/l¢ Zl'C S0C'6 SYO'LL  viL'9L 68l 86l 12514 el
996 L€l lece 8CL 981l €¢ c¢cel elvl ¢e’oL 9L¢c  L¢ 69C L1G'6 S986'0L 0eg'el 88l /6l 1G¢ ¢l
vc9 /€6 196Gl 990 €€l 89'L ¢/0L ec¥l 8’0l 9G¢ Gl¢ /['C S9¢'6 0¢8'6 OrlL'ol ¥SlL 08l Lve 1L
ol sl p8ued ol sk P8lUE|d e sk P8lue|d ol sk P8lue|d ouC s PBlUE|d ol sb P8lue|d

|BJ/uo} 1eJ/uo}

(1eajuoy) (teujuoy) o (wo) le/ ou y[e1s (wo)

plelk sue) plelA sebng

Jslswelp Mjels bieH juswieal|

€102-1 10z Bulnp 8ouln0Id WeyseieSBUBIA Ul SUONEOO|
 Wolj pebelaae sjuswebeuew Joz||ue) Juaialip Jepun spial siewle) ul umolB sueolebns Jo pjaiA Jebns pue anjea $OD ‘ploiA sueo ‘sjusuodwiod pisiA € alqel



KHON KAEN AGR. J. 42 SUPPL. 2 : (2014).

139

Table 4 Production cost, total income and benefit cost ratio of sugarcane grown in farmers’ field under different

fertilizer managements as averaged from 4 locations in Mahasarakham Province during 2011-2013.

Total income

Production cost (Bath/rai) ) BCR
Treatment (Bath/rai)

Planted 1 2" Planted 1° 2" Planted 1 2"
T1 9,537 6,893 5,463 16,060 12,994 5,613 1.68 1.88 1.03
T2 13,285 9,537 7,345 22,152 13,723 8,691 1.67 1.43 1.18
T3 11,944 8,196 6,665 19,880 12,492 8,109 1.66 1.52 1.21
BCR(3 years average) : T1=1.53 Total income (3 years average): T1 = 11,555 Bath/rai
T2 =1.43 T2 = 14,855 Bath/rai
T3 =1.46 T3 =13,493 Bath/rai

T1 = Fertilizer application according to farmers’ practices

T2= Fertilizer application according to soil analysis (compound fertilizer of 18-9-18)

T3= Fertilizer application according to recommendation (Mixed fertilizer of 16-8-8 +0-0-60)
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